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Spacxmaft  tclccc)lllllll~llicaliolls  s.ystmns  t rad i t iona l ly  cwnsisi  of l{adio
]hxxJt]cncy  Subsysic!ms (1<1”S)  and Antcnna Sl]bsystcms.  1~’llnc]amcmtal
tra(lcx)ffs in system dcxign  are bdwmn p o w e r  consl~m])tion,  frequmcy
and antmna sin. 1 lighm frqllmcics, s~ld~ as Ka-band,  r e s u l t  i n
systems with  highw  data ratm, an(l low vohmlc  an(l mass, and Cnablc
usc of dcwtrically  large antmnas  in a small ]hysical mvdo~)e. “J’hcsc
systmns am at tllc sta{c of the art for dcq) spacx tC1CCo1111111111iCatic)x2s
and at-c vm-y costly to implcmmt.

lkvclopmcmt ancl s])acx qllalification  of  the f o l l o w i n g  Critical I<FS
tdlnologicw will yidd significant savings to mass and vcdllmc, with lower
cost than is available today. Application and intcngration  with Mim-owavc
Monolithic lntegratcc] ~ircllit  (MMIC) dcwicws with improvements in
reliabil ity throl]gh  higher lcvels of inlcgration, can X- CClllCe  volLImc
l+cxlllircmmts  by an ordm- of magnitll(lc;  13c)wcvcv-, this tedlnolo~~  is not
s]mcx  qllalifid at dcwp spare freqllcmcicx. Rsearc% is also nmcld into
ri.goro~]s  modeling of MMI~,  l)admgm and (lcwicxs to rcd~lcm  prod~ldion
it mations  and t o Ilndcn-stand  dcwic(: interact ion. lncr(!asccl 11s(!  o f
Ap])limtion Specific lntcgratc(]  ~ircx~its  (ASl~s) to  implcmcmt  d i g i t a l
fllndions  within the “J’]-aI~S])OXIc]C]-, “J’dmnctry Chltro] Unit and command
I )ctmlor Unit  will likewise rcxl~lcx  mass and \mlI~mc; hcnvc\m-,  rmmmh is
ll(dd tO (~C\W]O])  ]OW ]K)\VCJ-  CXHISlllll]diC)ll  MM]~, and digitd d(WiUX,

Antmna lxn-formanm will  dramati~ally  lxmefit hy dcwdo]nnmt c)f space
qllalifid MMIG for adivc array al)]~limtions. Active  arrays can rq)lam
h]lky, massive “lWJ’S and their associatd  high \wltagc powcr  sllpplics by
])lacing b o t h  the ])owm  alnl)lificrs a]ld low no ise  am])lifims at the
aputl~rc. Such amrys have the flmibilit.y to hc llsc(l a s  s t a n d - a l o n e
small-  to nlcxl i l lm-sized apmtl~rcx  or to bc Ilscxl as fcc(ls for rdlmtor
systems to efficicmtly rcalim Iargm  apmtllre sires. A kcy dmign challcJ]gc
t o  im])lcnlcmting  t h i s  tcdnolc)gy is  to  ])rovidc a  s~~itablc thmnal
E n v i r o n m e n t  f o r  the active com])oncnts. O])tical]y l]roccsscd
I]camforming  (01’1]) i s  the Il]timatc step i n  inm-casing  ovmall
telccc)llll]lllllicatiolls systcm Jlcxibilit.y  and rcxlllcing systmn  mass .  01’11
rc1110\7cs  l<J~’ procxxsing and mmponmts lxtwmn the trans]mndm-  a n d
adivc apcnl~~re;  transmission and distriblltic)n  of signals io and from the
apu[lm is acxmmplishcxl  photon ically. Rcsmrd] is  ncxxle(l  to develop
])hotonic devices and tools t o  accllratcly  mocl~l  thcm i n
tclccoxlllllllllicatic)]l  systcn a]~])licxticms.


